Mercury modulates interplay between IL-1beta, TNF-alpha, and gap junctional intercellular communication in keratinocytes: mitigation by lycopene.
Gap junctional intercellular communication (GJIC) is used to control cell proliferation. It is not surprising then that a lack of GJIC (i.e., during loss of contact inhibition among adjacent cells) is associated with cancer promotion/progression. There also seems to be a link between ineffective GJIC and increases in inflammatory events. Interestingly, many cytokines released during an inflammatory response also have critical roles in cancer cell survival. Specifically, TNFalpha and IL-1beta are important for initiating/augmenting CD8(+)- and NK-cell mediated killing; however, in what appears counterintuitive, each--at times--can act to protect cancer cells against apoptosis, a major mechanism for cell killing from within. It is thus plausible to assume that certain toxicants might act as cancer promoters in manners distinct from/augmentive of direct effects on DNA, i.e., by concurrently altering GJIC and cytokine formation in host or microenvironment of a cancer cell. Our research has evaluated effects of many toxicants upon keratinocytes; in particular, we have examined effects of mercury on GJIC and on TNFalpha and IL-1beta levels in (and secretion by) these cells. In the studies here, a tomato preparation (i.e., an oleoresin) bearing the antioxidant carotenoid lycopene was examined for its effects on GJIC and cytokine formation by keratinocytes in general, and its potential ability to mitigate/reverse the toxic effects of mercury in the cells in particular. It was shown that a 4-hr treatment with the oleoresin (containing 56, 6 nM lycopene) re-established GJIC among--and increased the formation of IL-1beta and TNFalpha that had been significantly reduced within--keratinocytes that had been pre-treated for 24 hr with 10 nM HgCl(2). These results show that effects of mercury likely depend on some level of oxidative stress and that its potential effects on keratinocyte GJIC and cytokine concentrations could, in an exposed host, be mitigated/reversed by increased dietary intake of carotenoids like lycopene.